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(57) Abstract 

A material for organic electroluminescent elements having a high luminescent efficiency, a long life, and high heat resistance; and a 
process for producing the material. The material is represented by gereral formula (1). In the formula, A represents optionally substituted 
C22-60 Mykne; X 1 to X 4 each represents optionally substituted C$.30 arvlene; Y 1 to Y 4 each represents an organic group represented by 
general formula (2); and a to d each is 0 to 2. In the formula, R l to R each represents hydrogen, optionally substituted alkyl or aryl, or 
cyano, provided that R 3 may be bonded to R 4 to form a triple bond; Z represents optionally substituted aryl; and n is 0 or 1 . 
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f)b*X7^>, Mi-sec-7f^*X7TA MJ - t e r 
t - 7f/UX7 V^tfptf^ft, itj^jEJS&'fxSr^-f £ £ tfr 
h ft £ L < (i h 'J - t e r t - 7'f Jl*X7 MJ 7 'J 

-ib*';7^ > it city) t Ltii, #u:B!j£*-**><&-etifc<> <?'J * 
|f|>'j7xi^*X70, ^ > v ;b 7 x ~ * x 7 -r > , h U 
-o-hN;l*X7-f 'a b U - m - h U 4 /U * X 7 i > , h 'J 
- p - h Hi^tX7-f > # # tf £ ti > ft £ I, < ti h 'J 7 x - ;u * 
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X 7 -f > „ h 'J — o - I s N)l/*X7-f >t'fe|i 0 v * X 7 -f > ft 

^Htii, !f# PB 3£ 1" * *> © r* li ti < „ «ii(fKx ( 9 y * )i 

* x 7 y ) y ? > „ t'x ( v y n * x 7 -f y ) x ? > „ t'x ( 

v v ? a ^ * v ;U * x 7 y ) y * > N fx ( V is 0 a ^ * •> ;U * 

x 7 ^ y ) x ? > , fx ( v 7 x - ;u * x 7 ^ y ) x ? > . 1, 3 

- f X ( v 7 x - ;b * X 7 -f y ) 7* D /\* > „ 1 . 4 - f X ( v 7 x 
-ii"tX7W) 7 9 > , fx ( •>* 7 x - ;u * x 7 -r y ) 7 x a -t 

( R ) - 2 . 2 ' - f X ( v 7 x =. )U * X 7 >f y ) - 1 , 1 ' 
-tt7fiK (R) -BINAP), ( S ) - 2 . 2 ' - f X ( 
v 7 x ^ ;u * x 7 >r y ) - 1 , 1 ' - f f- 7 ? )i ( ( S ) -BIN 
A p ) , 2 . 2 ' - f x ( s; 7 x - )\, * X 7 * y ) - 1 , 1 • - f 
t7f ;u ( (±) - BINAP) „ 2 S . 3 S - f X ( v 7 x - JU 
*^7W) 7* ? > ( (S. S) - CHI RAPHOS) . 2 R . 
3 R - f X ( V 7 x - )l * X 7 -f y ) 7* ? > ( ( R , R ) -CHI 
RAPHOS) „ 2 , 3 - f X ( v 7 x = ;b * X 7 < y ) 7 7 > ( 
(±) - CHI RAPHOS) . (R) - 2, 2 ' - f X ( v - p 
-hNJUX7W) -1. 1* - f ± 7 ^ )l ( (R) -To I 
-BINAP). ( S ) - 2 . 2 * - f X ( v - p - h V J ;u * X 
7 y ) -1, 1 ' -f^-7^;u( (S) -To I - BINAP) 
. 2 , 2 * - f x ( v - P - h y -r ;u * x 7 * y ) - l , l ' - f 
■7- 7 ;U ( ( ± ) -To 1-BINAP) . 4R. 5R-fX (v 
7 x - )i * x 7 * y y ;ix ) - 2 . - 1 , 3 - v * * 

V => > '( ( R . R ) - D I 0 P ) , 4 S , 5 S - f X ( v 7 x - ;u 

* X 7 * y y f- ;u ) - 2 . 2 - v y * )l - 1 . 3-yt+7?> ( 
(S, S)-D10P). 4, 5 - f x ( v 7 x - ;u * x 7 -r y y 

- 2 . 2 - s; y ;U - 1 . 3-yt*77> ( ( ± ) - D I 
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OP) N N, N ' - v y * ;u - (S) -1- [ ( R ) - 1 * , 2 - 
M X ( v 7 x - ;U * X 7 < y ) 7 x a -tr - )V ] x^;i/7; > ( ( S 
) , (R) - BPPFA) „ N. N ' -y^fJt- (R) -1- [ 

(S) - l ' „ 2 - fx ( v 7 x - )i * x 7 * y ) 7 x a -b - ;u ] . 
i^^7;> ( (R) , (S) - BPPFA) „ N, N ' - v^ 
;U - 1 - [ 1 ' . 2 - t: X ( v 7 x — ;b * X 7 -f y ) 7 x a -tr - )V 
] xf;P7;V ( ( ± ) - BPPFA).*<f(fbn, » * L < li t' 
X ( v 7 x - ;i/ * X 7 * y ) x 9 > > 1 , 3 - t" X ( v 7 x - ;u * 
x 7 < y ) 7" a a > „ t* x ( v 7 x ^ ;u * x 7 * y ) 7 x □ -tr > „ 

B I N A P -Qh 0 . B1NAP 14 ft ^ ft T* i?^; #1? feg^ 

MJ7 >U*;U* X 7 ^ Wt-grtK h U 7 x X 7 -f > <tG to 

X. H v * X 7 ^ > f L CD ^ ffl fi t± „ /n- v v 7 A jt^t) (3 fcf L T 0 
. 0 l ~ I 0 0 0 0 ft=E;l/ftffltftfcr <fc «ffll*<:c«l?* 
ntf T 'J -;U7 5 >©HR$i:tftH<f i^fifift* x 7 ^ ><t 

TO. I ~ I 0 (g =E ;k- -5 o 
#S£0/3(Z)$!ijg£*£-eti. mmf&ft t Ltm* 7 v 7 Mb £4*5 t * x 

KiD**. gsjn^fe(i> Rjc^i^* n-?n*!tt i;joiTfc, ^^sg 

*Rf5T^fflT- # *J&gli % t- h U 7 A, * 'J 7 Ac7)j^|£f*^7 

^ * -r n if <t < „ iz mmtz box-nu^w^ & t l < it „ 

W *. (4' h y 7 A y h 4 •> K , t h V OAx h^y Ks * 'J 7 a y 
h 4 y K , * U 7 A x h * •> K > 'J ^ 7 A - t e r t - 7 h 4- •> K 
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% th'jn-tert-7^yF, A 'J 0 A - t e r t - 7' 
+ ->K. t->H*-^-h (Cs 2 CO, ) I? O J; d ft 7 /U # 
l ) &m 7 >l 3 * is K t* & -p T . * ft £ liJRJSJf K -S'CO^^iDX.Tt) 

i r ;u a - ;u b -e o i§ xmm l t £ jsi§ tft L r <t t> . 
{^t^tlwili, |ij pg $ ft ^ <D X fi ft i> a< „ £j£ !i ^ 

#0 1" a 2 si^i w g ft <s> 7 y - ;u /n ^ -r k <d m □ y > m =?■ iz ft l x „ 

0. 5ft€il/jy±«!fflt«Ci*«»4lo. ttlfiDiA*, 0. 5f§ 
* ;u*SSt-(4 n SJfcfStttf&T L 7 'J -;ut 5 > © IX $ <a ffi T £ *B 
< tztbftt L < ft *fi£©*(±*»#](;:iD;tT 4 7'J-;l7; > 
0>«l*i;:£ftlitti>*<, RJ£i*7f£<7)&&S$ft K ft & ^ <h 
h . <fc 0 J? * L < (i l . 0 ~ 5 )i \ilT x & 0 

ft. -to* x n tt^m&mmt uii, *rjc**l< s*tft^» 

»T?&ftlf J; < „ mx.lt *< >> h > % 4 •> b >lf ©5f 
ft it 7K Jg ?§ ^ ; v x ;u x - f >i „ -f h v b K a 7 v > „ v * * -fr 
>f ©x-r^il ; h-b 'J ;k y^iH)bA7; 
y ^ ;u X ;b * + -> K . ^ + -9- ^ ^ ;l< * X * h 'J 7 ; K 3? £ #1 ^ 1" 5 
3 <!: # T- # £ „ «fc «) # t L < ■ (i „ ^ > V y „ h;bx>, * •> U > 3? 

# 16 BJiroSil SET. S*, 7^3'>§©^Stt^rxI 

m + % 1 1 & x * * o 

#£ H fl<aiMjg;&i£l±. SJfciS® 2 0t~ 3 0 0 t\ i0ffH< 
(i 5 0 t ~ 2 0 Otroll, KftWeKi. Witt- 7 2 8$ IH) CO 16 9 ^ 
<^JItRl-ftlf J: ^ 0 

8 I 



WO 00/39247 



PCT/JP99/07390 



ft „ fig m 1 2 , 13. I 4 > 1 7 7k Xf 2 0 iz N * X 7 -f > ft £ 
ii^7y f ) Mt£& «fc 0 ttftttMU &tfi&Stf)#i£T-<?7 'J - ;u 
7 5 y it Stint mv> ■fi&tf&WiZ nri^. 

^figfiaj i aism ( 2 ) ) 

2 0 0 5 0 l ) -y h )l %m 7 7 X 3 (I „ 4 - 7* a f<> X 7 ^ f b 
K 0 . 3 8 g ( 2 . 0 4 m m o I ) . ^ > v ;b * X * > It x =f- )l 

xxx;b 0. 98g(4. 29mmol) > DMSO ' 4 0 5 U 
'J'y M^Atl, tBuOK 0. 5g (4. 4 9 m m o l ) £ S 

iST"> L-To^iD LRfcis ittz 0 l 8 (SUg^fc?* •£ T f# £ ft fc £ J£ 

m z , 7K 5 o o s u <j .y h^taAL, #f tu t- fc sis & o . 5 g 
^idiiti j: <o mm L/c, 

1 0 0 = U U -y h )l Hm. 7 7 X n (3 „ ±IBffi£S H > K I 2.0 
0 g ( 1 2 . 0 m m o I ) . C u 1 1. 14g(6. Ommol 
) . H M P A I 05 'J 'J-y hi^An, 1 5 0 °C T? 6 B#K*D^fflt 
J£J5i!£7&s lN-i&l£7j< 1 0 5 'J 'J -y MU£Jd*n b 
/Ux y-Z'^mm Zttlft Ltz 0 Ifltliyxf ;bx-f^/^ * J - 
JUT*?* IS THIRL. TEf>«i»A 0. 2 8 g (J|X*4 5 °/o 

) ^llfCo 




5 0 ; 'J 'J 7 H^E77X3^T*p-7'Dt7-'J> 3g ( 
17. 4 mm o 1 ) £ 6 N -Jftift* 1 0 5 U U -y h H-Idfiffi L ?p 
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£P L/c 0 ftS 4 °C (crffiCiti^-f h'JOA I . 2 5 g ( 1 8 . 1 m 
mo I ) / 7K 5 . 3 5 U D -y b )l> £ H)> o < UiTU P ffi 13 T 1 

gij j£ > I 0 0; 'J !/7 h^Jl677X3^Tf7>h7t> 0 . 
3 g ( 1 . 7mmol)£7-trb> 5 ; 'J 'J 7 h iUZgi L f;t 
^ *fcftS-» 2 #*D8) 0. 4 6g/7K5. 7 ; 'J 'J 7 h^^iB^ 

;u-e?5t^^e«U, TS2*Mf*B 0. 2 g (t$2 4%) £l#fc 

o 




<t^«J ( 2 ) <D$f& 

1 0 0 5 V U «y h ;U ?IJE 77X3tt*7-'J> 0 . 0 1 8 g ( 

0 . 2 m m o I ) £ J&ft ^ 7- U > 5 5 'J 'J >y h ;U: L „ & ?K 

BtE$ 0. 0 5 g ( 0 . 5 mm o 1 ) £ flp * , m^(3T 1 B#|BJjR/C 

<Z)ft^tJ(3. * PbI^A 0 . 5 6 g ( 1 . 8 mm 0 1 ) , £B* U 
^ A 5g, 118 0 . 3 gS{/-ha^>^> 2 0 ; 'J 'J 7 F 
;u£/ia^. 2 1 0 t T» 2 B M*Q»«l*U/i. j§«*g£L 
t# £ ft SS $ (3 , x ^ u > 7 *) n - )l 1 0 ; 'J h h ^ £ 7j< g£ 
ft*'J-7A3g/7Kl O^'JU-y h;^SD^., 1 lOt T*-B££JS 
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tt^Tl 0 0 A 'J 'J -y h )l HIS. 7 7 X 3 * T* ±teffl$S B B e . ^ Pel ft 

B 0. 05g (0. Immol) 5 g . H *» 

0 . 3gSl/-M^>^> 2 0 $ U 'J 7 hi^JOi, 2 2 0 t 
T* 2 B Pel 3&D Ml* L /c „ Rffi&tfr til b h b £ L T * ? 7 - /I/ T -fcft 
\& %z m L „ HA?U7^77 ( •> U a y ;u „ ^ * +r > / b ^ x 
> = 1 / 1 ) T'SIIL, ftfeM 0. 0 1 7g£l#/c 0 «M 
(i N NMR> I RS0FD-MS ( 7 >r - )l K fV V 7' - •> a > "7 
X^? Ml/) C0$J£ti J; 0 , itS® ( 2 ) <t |eJ£ $ tltz (Mm 2 

0 % ) c 

£J5£It"iJ 2 (ft£tt ( 9 ) ) 

2 0 0 ^ U U -y h ;u *lJE 7 7 X 3 * T* v 7 x ~ ;u 7 5 > 5 1 . 
2g (0. 3 m o 1 ) . 1, 4 - V 7* □ * -fef > 71. 4g ( 
0. 3 m o 1 ) , tBuOK34. 6 g ( 0 . 3 6 m o 1 ) . P d 
C htPPhj), 4. 2g (5. 9 mm o I ) Rtf * v b > 1 . 2 
'J <y h )l £ L . 1 3 0 t T--M# L fc„ 

R(5fc7SK W«» Ulfi^H.^ 1 0 0 g $rt#/Cc -^IS 

H £ * 7 A 7 a v h r 7 7 ( i/ U ii y ;k ^ * > / MU x > - 1 
0 / 1 ) f»»L> TIB* C 2 8 g £l#fco 

<(5}-N-(o) (+IBJttC) 
Br 

ft^tl ( 9 ) (D^f& 

1 0 0 5. U "J -y h -»l/ ft JS 7 7 X 3 * X * FbI ft B 0 . 4 8 g ( 1 
m m o I ) i;y'xfin-f)l 1 0 S U U -y HU £ J&D * . - 7 8 
t \Z fttQ L 7c o -e £ ^ n - 7' ;u U f- 7 A 2;'J U -y b )l ( 1 . 
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5 M , 3 m m o I ) £ 1)U X. . 1 0# fflMW L . ft (3 (5 o g£ h 'J ^ ^ 
il/0 . 3 g ( 3 m m o 1 ) / v x ;l/ x - f ;U 5 ^ U U -y h /U £ ffi 
Tl/:. S5T&7&. - 7 8 °C Id X 1 0#PM#L. Sfilct 1 N - 
JSKtK I 0 5 U l> «y Ml/£iD*fc. ^il^S^, 

1 0 0 ; 'J 'J 7 h^5tll7 7X3*T\ ±l£ffi*SH, *H#C 
0. 97g(3mmol).Pd(PPh s ) < I 2mg, 'J>8* 
'Jn 0. 32g (1. 5mmo I ) Sl/DMF 1 0 5 V V y 
\-)\,-&m*., 1 0 0 t T- 4 l$|B!l«#Lfc. 

*>¥ )\,^ *< > ^//ffiifJb =50/1) -efllfi L , 

0. 1 3 g^llfc, NMR. I RSl/FD-MSro 
iij^td J: 0 . <t£® ( 9 ) tPS$nfc 14%). 

i=r«'J 3 ({t-^ti (18)) 
cf W<* D ctd -8" 

1, 4 - V 7 a ^ ^ > -tf > 0. 48g (2. Ommo I ) t> 
MgSl/vif)H-f l^jDATGr i g n a r d fit^ £ PSi L 
tz o gij i£ . 1 0 0 ^ V U v h /U 7 7 X 3 + (d , 1 , 4 - v 7 a 
^ -J- 7 ? b > 5.7g(.2 0.0mmol).NiCI 2 (dp 
p p ) 1 0 m g R If v x f - ;i/ x - r ;u 2 0 5 'J »J -y h ;u £ in A 
„ tKSKT-&£P Lfc„ * - ^±12 G r i g n a r d JD * . 6 ft 
IB!J0«l»8£Lfc. 1 N - i£ M ?K 1 0 5 V U -y h ;u «• 
*U*fc. ?g«l*:fi£LTTie*MfcD 0.3 0 

(am 3 0 96) *f#fc. 

Br^O) 
(5> 




(WD) 
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fb^tt (18) 

1 0 0 5 U .y h ;b ftjg 7 7 X 3 cf T* T - 'J > 0. 09g (1 
. 0 m m o I ) S-ififk y u > 5 = y y -y b ;u (z gft? L , &;7j<K 
It 0. 25g(2. 5 mm o I ) Z 1)Q A. ^ lS(;t l B#f B ^jt^ 

<t£®K, 0 . 4 g ( 4 . 5 mm o I ) , mm* V 0 A 

5 g , 0 . 3 g Jk If - h a ^ > # > 2 0 5 'J 'j >y h )l £ 

tltzmts iz^ i?3L? u > y ,j | o 5 y 'J .y h ;bfc*iftfb* 

'J -7 A 3 g/7K 1 0 5 y y -y h;U*jfjn;U 1 1 o°cx*-mKfcz 

1 0 0 ^ U y y h)^S7 7X3t^ t% ±IBffl,^ B B B . cf3 Ml 
0. 5g(l. Ommo I) ^lijijn 5g, |© 
0 . 3 g & =. h a ^ > -tf > 2 0 5 'J U y h rt, £ Jo *. % 2 2 0 °C 
t* 2 BIHJ0«l8mLfc o £j£^#Td} H B a£M Lt y * / 

L, *7A?ov^77 (•>>;* Y/K -9- >/ h ;u 
>- I / l) -e»«L. »fe»* o. lgtifc. 

N MR. lRStfFD-MS.O«£|;j:i3, <t£t) (1 8 ) £ 

nmm 1 

* ( 2 )• , 2 , 5 - \> X ( 1 - i- 7 * ;u ) - l . 3 . 4 - * * * v 
r/ "^> *' y * hffiJil (#Aft« : hK - 1 3 

0 0) $-5 : 3 : 2 ©IIltT-f h 7 t K o 7 7 vcgjj?^, * 
b* > a - x < y 7m \z J; 0 JK J? 1 0 0 n m 0) & 3fc JB £ fS fc . * © ± 

8 6 



WO 00/39247 PCT/JP99/07390 

cT # t 5 HI J9 I 5 0nmOli^i«LTWlELf^?:ifc o Z.<F> 

(D^yc'ttwui, egsmE 5 v©EnipmET-567tj!iJK 2 o o (c 

d / m 2 K fti5#f £ 1 4 0 0 0 ( c d / m 2 k flft^J^ 2 . I (I 
m/W) O f§ ft £M# <i ft 0 

faftLtz I TOliW § X 7 Xlg±(C f£ftfcf*4 t LT_t§Sfl:£ 
( 9 ) ^ISIf Ltli 1 0 Onm<7)#£ftJi£fFJ55cL. ^ ± 
(c, nK^ni'Jf n^'if^3 fi*%rofJ-^-C-vFb^ L fc 

mii 1 0-To r r <DM^.^^> ISimS^liS^ L 

/Co c: <?> it ft 'fttt^ iSss*E 5 v (Devtonj£-?%XMm i 

10 ( c d /m 2 K ftiHtfflg 2 0 0 0 0 (cd/m ! )^a$2 
.1(1 m/W) W^ft*M#^ft/io 
3 

^ ( 2 ) LTfllJ? 5 0 n m©%)ti^»/: 0 ft t> T« 

. Tieft^t) ( A 1 q ) 




(A 1 q) 



0 ^ 



ll, ; ^ A i; 'J f 0 ^ x ) ^ 'O U 3 S * % (D m £ -V L tz £ £ t? 
JgtJ? 1 0 0 n mCDmiS^ff^ LTWtiE L If ^11/:. f£ ft JS J: 
rj'Sf&AJltt 1 0 - R T o r r SI&Mm^tf)£#T 
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x-mm\,tz 0 iroifro^jtuttii, m-tams. 5 v (Dwi)umf±?*% 

#HK*& 6 0 0 ( c d/m 2 )> ftilflf Jf 3 0 0 0 0 ( c d / m *K 
^7tSij$3. 0 ( I m/W) 0)W*ife£3fc#?#£nfc. ^I^ffl 

6 0 0 ( c d /m 2 ) £ « «Si ill ®J L /c t d 
2 0 0 OBSHfcfifrofc. Hfifctf'J 4 ~ 1 6 

LTII 8 0 nmro^il^il/:. £ ^ . ftAW*4 
<h LT±iefb^t) (Al q) ?:I^If Ltii2 Onm(Z)t?a 

m%(DW\^xm^ i^tz^^xmrn i 5 o nm^Mif^^ti^ff^i- 
* tz*mmm<D%mE l t±. ^-r^isns i o o o o c c d / 



m i a 



% m m 




a 9t to m 


¥ « # fSr 


N o. 




( 1 m/W) 


(M) 


4 


(3) 


2. 8 


3 2 0 0 ! 


5 


( 4 ) 


2. 4 


2 6 0 0 


6 


(5) 


3. 0 


3 2 0 0 


7 


(6) 


1 . 2 


12 0 0 


8 


(9) 


2. 8 


2 8 0 0 


9 


(10) 


1 . 7 


17 0 0 


1 0 


(13) 


1 . 0 


14 0 0 


1 1 


(14) 


2. 1 


2 7 0 0 


1 2 


(15) 


2 . 9 


4 2 0 0 


1 3 


(18) 


1 . 6 


13 0 0 


1 4 


(20) 


2. 6 


18 0 0 


1 5 


(26) 


3 . 1 


4 0 0 0 


1 6 


(27) 


1 . 4 


2 10 0 



mm i 7 

ifcj*Lfc 1 T onmti * #7 X«±U. IE 7L a A W i LTTlBfb 
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( T P D 7 4 ) £11]? 6 0 nm(^E^^*L/c 0 



CH 3 




(TPD 7 4 ) 



ft IE?Lifi;iMM£ LTTlSft-^^ (NPD) £0J¥ 2 OnmlzI 



$ h \Z. . H7t tt*4 t L T 4 . 4 * - t'X (2, 2-?7x-JHi- 
;U ) t 7 x - ;l/ ( D P V B i ) <fc tf±!Bft£$) ( 3 ) £ > fb£*J 
( 3 ) <7>giJ£# 5 11%, All? 4 OnmiftUi U:|5]B«;g Ltz 

o ft. itsw (3) &myt&(D k-a > h £ LxmrntZo <kc 

tffiaAttt LT±fSfl:£tJ ( A 1 q ) 2 O nmfllU 

$ $> (3 L i F tmm 0 . 5 n mfllt? ^ S - ^ A fcffltl? 1 0 0 
nmIILIg*MLTHSELi?*lfc. #lt± 1 0" 6 To 

7t#44t±. Egit*E 5 VwEnSDmE-r-flTtilf S 7 5 0 ( c d /m 2 ) 
iliJSt^^:. £ t>lzWmmKMJ£4 0 0 ( c d /m 2 )T > £ 
«1E S!J L <h 5 ¥ M J# iSHi 3 0 0 Oir B Ufii^?*^fco 




(NPD) 



Jt«0!l 1 
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<@H- CH=CH — @-N-@-N-©-CH =CH— <(5) (Jt«fW 1 ) 




0 ( c d /m 2 k f£ft$*¥ 0 . 3 4 ( I m / W ) 

it taw 2 

<^CH = CH^ f -<0X0>J,-^>-C H -CH-<0> amm) 

0 0 ( c d/m'K ^Tt^J^ 1 . 2 (lm/W)f^/:^>ffll 
IS # II £4 0 0 ( c d/m 2 )-?r^€»fiiEI&L^i d 5 6 

HSfefll 2 . HjM 3 „ ttiM 1 XtfJt80l 2 "CfFSlLfcWfl&E L 
Hf HftlfJf £$J5£ l/T^ £ 1 0 0 t WliiSft flfcAft. 
©«8fcfI-C 5 0 0 B#ffl«afc(zff«3&3fc»K*»J5£ ^i^CAti^ 

irogl, n«>j 2 . H«>l 3 , Jt#0l l StfJtt&W 2 o^ffiE 

1 if ro»KfiH#*t±. ^n-en 8 5 %. 9 0 %> 2 5 %> 3 0 % 

o /Co C. co J: ■? (z. > Jt«M 1 &tfJt«fl K'fffl LfcS£#tt*4 
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£«<J 4 (ft-^t) (30)) 

tpffifrE ( 6 . 1 2-y3-^n>) 

3 0 0 ; l J l J'vH^|77^3i;, ? y -b > 5 g (22mm 
o 1 ) s E3JM<t«* I 0 0 5 U U h ;U*An. 
Aft 1 6 g ( 6 4 mm o I / 1 0 0 5 'J 'J * b ^) *M"e'J?L 

g H ^liL, siftSli o o 5 u «y h;u-e«t*ufe. t# n 

/•cffilS.fa* h ;n > 2 0 0 5 'J y -y h ^tBg B B a $ * > *lffl#E ( 
J|X$ 3 5 %) £l#/c 0 
<b^^l (30) (D^m 

1 0 0 5 'J y "V hHD77X3 t t I t\ 4 _7;;x^lK> 

2 g ( 1 Ommo 1) 2 0 5 U U <y MM^BIL 

7K It it 2 . 5 g (2 5 m m o 1 ) * U x. > ^ ffi (3 T 1 B# K 

3 0 0 ^ y 'J -v h ^ - □ 7 7 X 3 nfi T' . £ © ft£tl £ . 3 — K ^ > 
■tf > 4 . 1 g ( 2 0 m mo I ) > 'J 3 g ( 3 0mm 
o I ) > $1*8 0 . 0 6 g ( 1 mm o 1 ) St/- b a -<> -tr' > 1 

o o s y y mu£Jd;u 2 2 ot-02 smmmmw tfc. 

y .«v MUfc*»ft;* 'J *A 3 0 g/7K 1 0 0 5 y y «y MbfcftU 

3 o os y y -y h^-n77X3*t-, n^nfefiei t * 
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E 2. 4 g (5mmo I ) , KlA'Jn 3g(20mmol 
) „ mn 0. 0 6g (lmmo I) SD'-^'<^> 100 
= 'J 'J 7 hi^iA, 2 3 0 °C t'2 H Prt,M# Ltz 0 K $CAk%\ fcH 
sb £ 11 L T i- 9 J - /U T-flift'&l&m L . i!7i.^D7^'77 ( 
y'J*y)K 'v** >/ MUX > - 1 / 1 ) T-fg$ L, ftfe*^ 
1. 0 g^ifc. d©D^t±, NMR, 1 RSlfF D-M S ©IS 
(IJ: ♦) . •ft^t) ( 3 0 ) tmfcZfttz (J|X$ 2 5 % ) „ 
£f$.M 5 (fb^t) (36)) 
itti® (36) 

1 0 0 ; 'J 'J 7 bi^l77X3*f y7x-ib7; > 3 . 4 
g (20mmol) . ■*> RSJ# E 4. 8g (lOmmol) 
*'J7A 3g (30mmol),M 0.06g(lmmol 
) Xtf-ho'O-tfv 1 0 0 2 U U >y h ;u £ Ad * > 2 1 0 °C T* 2 

ammmmwLtz 0 * * / 

j|L, 7^7A^D^h>''v7 ( -> y # Y ;k /\ + -y- > / h ;u x > = 

1 / 1 ) -Pfllfi ftfeM 2 . 8g«:lfc. - 0>*0*li. N M 
R > I R&tf F D - M S ©BISK J: 0. {t£*J ( 3 6 ) t^S^n 
tz ( ft^ 5 0 % ) o 
£$<?'J 6 Ut&® (38).) 
HG® (38) 

7 ;u 3' > %$HT 1 0 0 ; 'J 'J -y h/bED77X3l:, v / * •> 7 
A 1.0g(4 1mmol).THF 1 ; 'J 'J 7 Mk 3vl 
© /hfr £ A ft. 4-7*at MJ7i-A7;> 9. 7g (30m 
mo I ) /THF 1 0 0 5 V V <y h ;u £ IS Lf^iTL, 
iT»7» 6 Otfl BSIffljbD&Jim IGrignard R$£99£l 
Ltz 0 
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7 )l 3 > % ffi T 3 0 0 5 'J U -y h ;u ea □ 7 7 X n II „ tp ffl W E 

4 . 8 g (1 Ommo I) ■> THF 5 0 i 'J 'J ^ MK P d C I 
2 (PPh 3 ) 2 0. 28g(0. 4mmol)^U ; 'AIH(iso- 
B u ) 2 / 1 . OM HH>I)S 1 . 0 ; 'J 'J 7 Ml' ( 1 mmo 
1 ) £ A tl , ± IB G r i g n a r dMI^lStiTL/:i> # *S 
IT-liiS^ -tt fco £JS^7&. ^JokftJP LTflTfcfcll £ 
fitKL. h >-e^#Lfc 0 'f#^ttA:e^H£7 -b h > 10 0 

5 U U <y h JUT? IS ftfe$5K 4. 3g?:if:. ^i?s 
ti. N M FU I RSt>'F D - M S Wii^d «fc •) . <t£tt (38) i 
|W]5e£ tl /c (JR$ 6 0 °/o) o 

£«'J 7 (47)) 
<t£tl (47) (D£f& 

1 0 0 ; 'J 'J >y HHD77X^T\ 6-7;/7'Jt> 2 

. 4 g ( 1 0 mm o 1 ) £i&4t;< * U > 2 0 5 'J U -y b A/fciSW 

L . W IK 2 . 5 g (2 5 m m o I ) *M A. , IZ X 1 B#Pb1 

o 3 0 0 ; 'J 'J 7 D77X34"T\ Z (D ft "at) (I > 3 - K ^ 

> -fef > 4. 1 g (2 Ommo 1 ) , 'J ^ 3g(30m 

mol),lt9 O.Ofig(lmmol) b a > > 

I 0 0 5 'J 'J «y h ;u £ U A. , 2 2 0 t T- 2 S fflm?MW U fc . * « 

s»«:e* Lfssnfcss ^n/y^-n 1 o s 

U >y h )l t 7kW.il ti V 9 A 3 0 g /7K I 0 0 5 U U «y h ^ * *D 
1 1 0 t T--lftJ£:j£3#fc. Iflgx^nV'K^fin 

a.x%wll, mmtszik, 

3 0 0 5 'J 'J «y HI'-D77X3^\ |# £ tl fc SIS H £ 4 . 4 
• - 3 - H t 7 * — ;U 2g(5mmol)xJ^K*y^^ 3 
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g (30mmol) , ft t» 0. 06g (lmmol)M-^ 
^ > -fcf > 1 0 0 S U U >y h JU €■ 1JQ K . 2 3 0 °C T- 2 B US ftnglfttt 

l/; 0 js:f5^^th B B a ^i!SK lt y ? y -eft t> * h 
?D7K77 ( •> U # y ;k ^*if>/b;i/x>-i/3) ffi 

M L , itfe*« 0 . 8 g £f#/c 0 3 NMR, I R£tf 

F D - M S <»m%^& 0 . fbH-t) (4 7) t(5j^^n/c (451^3 0 
96) o 

H«J I 8 

PJi ( 3 0 ) , 2, ( 1 - t7f^) - I , 3 . -4 - # * 

V 7 V - ;u . *' U * - # * - h 8f 116 ( * AM : > 7 4 b K - 1 
3 0 0) £5 : 3 : 2 ©ilitff h 7 t h'u7 7 >i:ii^, 
X tr > 3 -x -f > J: 0!R 9 1 0 0 nm©^7ti^Ifco * 0) 

±(3 N Ti^-^i'J^n^'Jfna ii°/o©liJ^t'f t ^ u 

fc^T-JRW 1 5 0 nmOig^I^UllE Llf^llfc. - 

fiii*/± 5 V ©EPflnflJBET-fS&ffS 3 2 0 ( 

c d/m ! ), flUSN 0 0 0 ( c d / m 2 ) , % 9t ® M 2 . 5 ( 

I m / W ) O #£ % W n h n fc o 
3lJ&fe^J 1 9 

$iW Ltz I TOiS^t # if 7 X«±fc, &3£t**4 £ LtllBitp 
& ( 3 7 ) £K£s£;i Utlfl 0 0nm©f£7tg«-fP^L. ^r<73 
±(L 7 >y ft U x 7 A -effltW 0 . 3 n m <£> ? & A g £M L 

„ £ O Id 7 ;U 5. - 7 A -C*mW 1 0 0n mfflll^I^ LtflE L 
Z'&tzo fSftJili 1 0 " 6 T o r rrol^tt', £*RiBffi#MiS 
ro^Tt'IlU;. CKBjfS^roS&Ttft&ii. 5 V wEPto 

MK-C-ftftrnm 1 1 0 ( c d /m 2 k ftiSliJS 2 0 0 0 0 ( c d / 
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m 2 K 1 . 2 ( 1 m/W) <D%1twmt>niZo 

nmm 2 0 

Lfcl T 0 Mtt # # v X «± (3 , iE?L£ At* HTCuP 
c ^K^.^«LTflIJf4 0 n mOjETL&AJifc Lfc. &l3jE7l 

«t LT±ig<b#!&3 (4 7 ) ^112 0 n m (DjE^m&M* > 
$ t,li±E<t^» (A I q) LTflll? 6 0 nmCDflT'cJi* 

© ± I- . 7 ^ ^ >) a i >j f n * 'J f n 3 | 

L IB!W 1 0 0 nmrotgtMUt«IE L fc^fciffc. 

&mii 1 0-To r rCl$t>T*, HRSIISa©*ftT ?~MM l> 

tz 0 z <om=F wfsftft m fcMK. 5 voenia*ET?5fe3tii**?i 

7 0 0 (cd/m ! ),iIiS 8 0 0 0 0 (cd/m ! ),ia$ 
6 . 0 ( 1 m/W) fcftfc. * ■=> ^V}m%ftM& 6 

0 0 ( c d / m 2 )^. Sm^tlESjL/c t Z ?>*mm%>& 4 0 0 0 B# 

H«J 2 1-33 

LA: I TOISM £ #7 X«±K, H 2 a I- * 1" IE 7L Ift £ *f 
*4*S£j3££ LT 81IS 2 0 n m roiE?Lfa^@ %ntz 0 £ £ £ „ £3t 
LT±IB<b^^ ( A l q ) Itii Hnmffll 

*fTFSc l£3t»(3;U7' U > £»JK 4 fiM% t ^ 4 i o KfciD 
L h * © ± £ . 7 ;U 5 - O A t U ^ •> A * "J * ^ 3 Sfi% © #J£ 
T-vS-^ L/i^^-^fllJl l 5 0 n mCOMJf OfSHM LTWME L 
m^tntzo l 0 " 6 T o r r SftfflftSffl©* 

0«<&*r«E LH^li, £TftS5»« 1 0 0 0 0 (cd/m^U« 
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% 2 H 



n m 

N 


m 

o . 


mm 


¥ n m 

( B# ffl ) 




2 


1 




(30) 


5 2 0 


0 


2 


2 




(36) 


5 6 0 


0 


2 


3 




(37) 


4 2 0 


0 


2 


4 




(38) 


3 2 0 


0 


2 


5 




(41) 


4 8 0 


0 


2 


6 




(43) 


6 7 0 


0 


2 


7 




(48) 


2 4 0 


0 


2 


8 




(49) 


5 7 0 


0 


2 


9 




(50) 


5 2 0 


0 


3 


0 




(51) 


6 0 0 


0 


3 


1 




(53) 


4 0 0 


0 


3 


2 




(55) 


4 0 0 


0 


3 


3 




(56) 


3 2 0 


0 



nmm 3 4 

8fcf* Ltz I TOISWI#7Xllli, IE ?L ffi AWt LT±E<t 
^^J(TPD74)^I|J160 nmCl^IfLf:. iE?Llft 
j&fcf <t LT±lH{t-^t) ( N P D ) £JBtJ? 2 0nmi:I5IlL/:. 

IfejtW^i: LT 4 . 4' -tfX (2. 2 - v 7 * - ;U fc' - 
)l) 7 * - ;U T > b 7 -fe > ( D P V D P A N ) *J <fc K - > h <t 
L T ± IE -ft a" ^ (36) (36) ©ffl£*< 2 11%, HI 

114 0nmtft4J:^:RSIf & H , iMSAttttTl 

Eft^H) (Al q) ^Ii2 0nmt-IIL, ^CL i F^If 

fi5cLTWtiEL^^$-|#/-c 0 #»t± 1 O-'Tor r roH^*r-. S 

8 v '<z> en iQ«E js 5 0 0 ( c d / m 2 ) £g*f jst*. 

0>£*ifcltfeffe#T-ifcofc. * t.lc«!JKBI6^»S 10 0 ( c d/m 
2 )-e. ^mgStllli/j L/i £ 7 0 0 0 0$|g| i fi*f&T* 
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ft . £ <B X *c ? Ml/ L fc £ £ 5 , DPVBii 

JtKW 3 

K-^ > h i: LT±|£{t^tl (3 6 ) £ L tt ^ C £ «r 1$ * . 
Hfifetf'J 3 4 LTW($E Lltf ^fFSlfc. 

T. iDffi^^iHIft 1 0 0 ( c d /m 2 ) T* . £ H ^ IE © L t C 6 ¥ 
4 0 0 0 B#M£Hifc0« 3 4 fcjt^&fro fc„ 

Jt«« 4 

jOE7LIH2!*tf4 £ LT±ie^L^tl (J±$£0»J2) ^fflLf::^! 

# . %mm 2 o t mm^ btwiE l ^ftiL/c. 

3 0 0 ( c d /m*K 4 . 2 (lm/W) T'^fcAMD 

ffl&9bMBL 4 0 0 ( c d / m 2 ) T?j£*8itlBltl L 1* 
3 0 0 B#fiJ3 t #**<Jgfro /Co 

Hife^J 2 0 , H;«J 2 7 Stf JtRffil 4 -efP«Lfc*«lE L *^ £ 

. HtHI J££il£ Lt* ^ i o 5 1 ©liififli I*] 1- Aft > -^romi^ 

H«J 2 OStfUSfcfll 2 7 „ itmm 4 ©WffiE L If 

©Afjsmt'Sii. tnfn 8 7 % N 9o%> 2 5 ^ro 

J;i'i;, Jrt^^'J 4 T'f$ffl L fc fDt W*4 <D it £ ft (± # 7 x it&ifig # 
1 0 5 t J^T T- <fe * A: #>*f JK * ftftt <S> Z. t £ tt o 0 d ft 
(z# HM'J 2 0 StfUftW 2 7 t?ftfl§ Lfc5gftttf4©<t£8lli 
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m o % $ mm * &m -r * z t # v § * . 

£/£0'J 8 (ft^Bj (58)) 

* Falft F ( 5 , 1 1 - v 7 □ + 7 7 -fe > ) © £ 

2'J'y h^|77X3|;, 5. 1 2-t7^t>+;> 50 

g (0. 1 9mmo I ) , 108g(0.57mmo 

1 ) . M 5 o o 5 y y -y h ;k ftttl? 2 o 0 5 y y >y £ 

7 )V 3 > m«ftT 2 'J -y h ;U0 □ 7 v X n \z „ ?# ^ tl fcfiHSS. b 
ij7i-ll/7*;70 50g (0. 1 9mmo 1) N DMF 
3 0 0 ; 'J 'J7 h^fAtl. II 64g(0. 4mmol)/D 
M F 2 0 0 S y y >y h ;u £ M T- i!> L r o ftT L Kffi £ -£ fc . $ 

2 0 0 t: T'-BfeJn&flmLfc. «Ej£St» 
DMF^SSL, SSI:* 2 0 0 5 'J y >y h Jl Z J&D * A: . ^11 
£ h iU >&iiS L. fltlfc-v 7** •> 7 U-^^t, D-^y-x/N'*' 

7" 7 7 (y'J*y;k ^ * +»- > / MU x > = 1 / 1 ) t?H||l^ ft 
3 Og^'ifc, uWlS^li, NMR, IRSI/FD-MS 
©SJ^te 0 N i*|HJftF £ |5]££ ftfc (JR* 4 0 %) o 
it^W (58) <7>^j£ 

l'O 0 5 y 'J «y hlHD77XailJT\ 4 - 7 ; 7Xf ;K> 

2 g (1 0 m m o I ) £ Jfiffc > ^ U > 2 0 ; 'J 'J 7 h ffifHP L 
s 2 . 5g (2 Smmo I) «:i0^x Sii:T 1 «fWS 
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3 0 0 5 'J «J -y h ;U - p 7 7 X n * T* , d (7) {t 13 „ 3 - K ^ > 

■tf > 4. lg (20mmo I) , eiSA^i 3g(30mm 

ol) >ID 0. 06g (]mmol)S(/^^^>if> 1 

0 0 5 U 'J -y h «• flO*. s 2 2 0 t T* 2 B 63*10 L fc. * tf>& 

„ £ g£ U# £ tifcS $ £ s yif b>/!)3-;l 1 0 ; 'J 
'J -y /K it Yb *'Jn 3 0 g /* 1 0 0 s U U >y h ;u * Ad * 

„ 1 1 0 t ?'~mRfc£ -tt/io ii/fcZIm*. 

7 ;U 3* > » S5 T 1 0 0 ^ D U y HHD7773^T\ |# £ ft 
ffi$SJI. 4 , H#F I. 9g (5mmo I) , tBuOK 1.3 
g (12mmol), PdCl 2 (PPh 3 ) 2 40mg (5mol°/o 
) RXf* > U > 3 0 5', 'J -y h ;u U 1 3 0 t T— ljfc«# 

L&JSStffc. Rf5**7SK #rthJI£ML. * <? J L 
fc, * 7 A ? a v h / 7 7 ( v U A y , ^ * -9" > / h )l> i > = 1 

/ i ) t'Siu nfei^^ o. 9 g zmtzo z-onxit. NMR 

. IRSy'FD-MS (Dmfeiz «k 0 > ft#fo (58) £H£3ftfc 

2 5 96) . 
H-J&tf'J 9 (ft^t) (59)) 
<t$® (59) W^fiJc 

7 ;U a' > m^LT 3 0 0 5 'J »J -y h;«D77^3i:, 4 - t K a 
+ ->^f)K/ 2g (1 Ommo I) > MJ7x-in^X7^ 
> 5.2g(20mmoI),DMF 5 0 5 U 'J -y h /U £ A ft 
„ 3*7 « 5g(20mmol)/DMF 5 0 ; 'J !) ■» HH:S 
fflT^L-f^flSTLRfSSttfc. ITH7t> 2 0 Ott-ftH}* 
Lf-io R)£»7ft, IEIbT'DM F £ g*L. ?i£ £ M* 2 0 0 

= >j y -y b )v * u pl tz . wan £ b ;u x > t? Jib ft t „ g|7/r> 
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nfgli, a - 9 'J -xm'tK u - 9 -X'Ufimm U *-OH* 
(Dlt^WZntzo i)7A?D7^'77 ( ■> U * y ;l/ . ^ * -9" > / 
h/bx/= 1/1 ) tlll^L, ifeD* 2. 5g£i#/c 0 

S'J >£ . I 0 0;'J l J7hl'-P77Xatt', 4-7;^f^ 
/<> 2 g ( 1 0 m m o I ) £ Jfiffc ^ U > 2 0 ; 'J 'J 7 h iU: 
L- > MTKItK 2. 5g (25mmol) £-flD*. 1 

mtz 0 

3 0 0 ^ 'J U >y h/^P7773cfit\ C <£> it-n $1 (3 , ± 8E ft fe 
* 2. 5g, gi*'J7i 3g (3 0mmol),IS 0 
. 06g (lmmol)SO f -hn'<>-tf> 1 0 0 5 U "J y h ^ 
2 2 0 t T' 2 Blfflflll&mttUfc. *<&^ t|# 

<?> n $ > yxf i osyyc^i ?kKfl: 

* V 7 A 3 0 g /7k 1 0 0 5 D U -y h ;U £ #0 * . 1 1 0 °C T? — 

3 0 0 ; 'J 'J 7 h )l - □ 7 7 X n * T- , ±iBffi*£&> tfalftF 
2. 4g ( 5 m m o I ) . tBuOK 1 . 3g ( 1 2 mm o I ) 
. PdC l:(PPh,): 4 Omg ( 5 m o I % ) R * *> U > 3 
0 ^ U U 7 h;U£?Ft£-L. 1 3 Ot T* — lft«# LJKJSS-frfc. KJS 
^ 7 & . ffr fch H «r Mm L > * 9 J - Ji T*?fcfr „ L fc. * =? u 9 

□ -7 h r 7 7 ( •> y * y ^ . ^ * -9- > / b ;u x > = 1 / 1 ) -e ffi S£ 

'ftfef9* 0. 2 g*mtz 0 Z.<D®Mlt, NMR, I RSO'F 
D - M S (B8IJ£te J: 0 . ft^t) (59) tmnzfttz (Jft$ 5 %) 

o 

£J&0>J 1 0 (fL£$) (61)) 



I 0 0 
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it^W (61) 

7 rt, > SISStT 3 0 0 5 'J 'J y h/b0O77X3|;, 4 - 7 o ^ 
h U 7 * - ;P 7 5 > 9. 7 g ( 3 0 m m o I ) . h ^ x > 50 
5. 'J 'J -v h^t/yi^ii'i-rJi 5 0; V V -v b /U £ A *U >K 
/K T' ft £P L . n - 7 )l U f- 7 A / ^ + > 2 2 5 'J 'J -v h /I/ ( 
1. 5 2mo l/'J'yhJK 33mmoI)/THF 1 0 0 ^ D 
'J-y bi^lSt'^lfoiT'lSJU^tf:, 6. 13-v7'd* 
« > 9 -tr > 4 . 3 g (1 0 m m o I ) £ #0 * /c \k ^ 1°) *m T* - B& }f 
HL/;„ SIC^T^. 7K 5 0 5 U »J ? h rt/fcin*.. WM£v^ 

fiu-fii' -c-tt tb t . estn^ % v 9 a -Q&mk . d - ^ u - x 

3 0 0 ; 'J 'J 7 h JUEP 77X31:, ±I£II:-S-$K 3 9 it t> x ) 9 
A 6. 6g (Hmmo I) StfStl 1 0 0 ; 'J 'J 7 h 

^IIL/c. ?#^n/c|iS^^7K t T-fe b >-C-?tc^ LTtlfe@# 2 . 
7 g d <7)fifeEI£M±. NMR> I RSl/F D - M S WIS 

ct o . ft (6 i ) <!: isi m $ n tz ( m 3 5 % ) 0 

1 1 Ut£*J (62)) 
*Pb1#G (5. 1 l-v3-Ft7n» <£> £ 
5 0 0 ^ 'J 'J 7 hil/jtll7 7X3|; % t7^t> 50g (0. 
22mmo 1) . xh7?aox?> 2 0 0 5 'J 'J «y Ml/ £ A ft 
. 3 9 H/Egi&ftJ^lt 160g (0. 6 4 m o 1 / 2 0 0 5 U U 
•y MU) KM-fa-Cp IfoiT LJ^JS;* -£rc 6 J£ & Z 5 B# fflflU 
MW Ltz'ik, ^ihLtz^^ZWML^ * 9 ; -)l 5 0 0 ; 'J 'J 7 
h ibT-tff L/Co i^n/ifilgS^ h ;ux > 2 0 0 5 »J U -y b ^T* 
SISJeS-tK 3 4 g£t#rc (M4 0%) o 
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il^'M (62) (D-£f& 

U 1 . 0 g ( 4 1 mmo 1 ) , THF U'i'i'^'K 3^1 
(D'bftZAn, 4-7'Dth'J7i-^7;> 9. 7g (3 0m 
mol)/THF I 0 0 ; 'J 'J 7 h /UtSilt?^ L1" o?ST 
SST»7ft 6 0 t T* l B#f B 1JD^M# LGrignard £ t« 

7;b3'>IST 3 0 0 5 U 'J v h«D77^i;, * W4* G 
4 . 8 g ( 1 0 m m o 1 ) . T H F 5 0 5 'J 'J f Mk P d C I 
2 (PPh 3 ) 2 0. 28g (0. <mmol)StfAIH(iso- 
B u ) z / 1 . 0Mh;H>8« 1 • 05'J'J7HKlmmo 
1 ) £ An. ±12G r i g n a r d RSI * M S $)T L ft . IMS 

mmL, 7-t h >t^?iu:. ?#^>nysfi^s«'T-fe h > 1 o o 
= y y >y b M'Bis B B B ^, stfe*0* 3 . eg^iifc. 

li, N M R > I RStfF D-M S 0$'J5Et3j: 0 , 4t£Wi (6 2) i 
RIS * n/c («¥ 5 0 %) o 
Hifefll 3 5 

&L& L/c I T Old^ * if 7 *ffi±K- <h L T ± IB -ft a" 

«J ( 5 8 ) . 2. 5-t*X(l--7-7^;b)-l, 3. 4 
y 7 # y t b-M (tfAftfiSt : > b K - 1 

3 0 0 )^5:2:2 0>S*J£T-t b 7 t b* □ 7 7 >t:IS^> 
^tva-f-f >^«*liJ: OJHtJI 1 0 0 nmCD|l7t® : £rl#/-wo 
±Ui. T ;U 5 - 7 ^ t "J ^ * l± * *) ^ 3 L 

a>*^©fE*ftttt±* fi8B*E 5 V©EPj!iP«E-e36^ll« 1 3 0 ( 
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c d /m 2 ) . mmmrn 14000 ( c d /m 2 k mft®m 1 . 2 ( 
nmrn 3 6 

$ (7 1) ZMg-MM Lrmm \ 0 0 nmro^7cI?:IWl, 

TfeJlti 1 0 - 6 T o r r «I$*T\ ^limW^ftT t*It 

120 (c d/m z )> 8 0 0 (cd/m 2 K 0 

. 3 (Im/W) fflttfe^^H^fc. 
H«'J 3 7 

ft#L/c I T0t@MI#7Xl±C, mftttflt LT±mit£ 
t) ( 7 1 ) *W£mm LTMJf 5 0 nmcDfgftJi^J&L/Co 

tmitSW) (A I q) tm^MWLrmB l 0 nmOlt^&A 

%wgij-a-T-ti-a- Ltz$£x»mm 1 o o n mcDnmzmf&Lr^mE 

Lm^Zmtz, £#Jl*s«fctf* : PaAJSti 1 0"TorrC|$* 

^mE 5 v (DWtiwnjz^mxmmfo 2 0 0 ( c d/m 2 K ftisns 

1 2 0 0 0 ( c d /m 2 K %ft®m 1 . 0 (Im/W) OtlfeflTt 
rt< If <i ft 0 
Hfifc<?'J 3 8-46 

fcWLtz I TOliW # #7 X«±(3. ^ 3 ^li/TNl-^TtW^ ^ 
LT1I8 0 nmroiTfel?-}!/:. £ ^> (3 , €?&AW*4 
t LT±iefl:^^ (A 1 q) LTfllJf 2 OnmClfS 



I 0 3 
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*%0)ffl£T-ffi£ L/i^T'IIJ? 1 5 0 nm«IiroiI$:ff^L 
T^lELl^^lfc. £Jl(i 1 0 " 6 T o r r (DM^-tp^. S«iS 

* fc$Ii(?'J©^iE L ±Tgi§*?ffi 5 0 0 0 ( c d /m 

z ) ± w m m * % l -c ^ „ 

m 3 a 



fife #'J 
N o . 




ft & 
( 1 m/W) 


3 8 


(5 9) 


1 . 2 


3 9 


(6 0) 


1 . 4 


4 0 


(61) 


0. 7 


4 1 


(6 2) 


0. 8 


4 2 


(6 5) 


0. 4 


4 3 


(6 7) 


0. 6 


4 4 


(7 0) 


1.6. 


4 5 


(7 2) 


1 . 2 


4 6 


(7 4) 


0. 5 



mm) 



i 



0 0 
0 0 
0 0 
5 0 
0 0 
0 0 
0 0 
0 0 



2 0 0 



PI 



il 4 7 

% ( 
friz 

m ( 5 

L/C. 

iu 

1 0 0 
■ ( To 



Ltz I TOiifn#7Xlli;, IE7LaAWi LT±IS^t 
TPD7 4) ^116 0 nml^I^Ilt^. IE?l!?i 
LTTIS^t^^ ( N P D ) £fllH 2 0 nmllK^^L^o 
. ^ftfa*4£ U 4 . 4 ' - fx ( 2 . 2 - y7^U'^ 

7 x ( D P V B i ) is X if ±B{t$V» ( 5 8 ) itS 

8 ) <7)fiJ£# 5 mm 4 Onmitt^ii (3|5]B#^* 
ft. fb-&t) (58) ii$M©F-^>hHrllt^ 

atsAW t Lx±&it$® ( a i q ) zmm 2 0 n mr*m 

^|;L i F ^15 0 . 5 nraTiilT^ 5 ~1 A £ B W 
nmllltg^^LT^ilELlf^lfco #Ji(± 1 0 
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?©«3t4#tt(±. d^S/± 5 V (DWbnnfL-cn&ftftMJg. 6 0 0 ( 
c d /m 2 ) t EffK-Cfc o /Co $ £ (HOJWIfe^liJK 4 0 0 ( c d / 
m 2 )T> £*S&ffiftLfc£ C5¥«3?fili2 8 0 0 B# £ ft H# T* 

tfc O o 

H«J 4 8 

%fttt*4£ LT±IB{fc£«J ( A I q ) K-/n" > h £ Ul 

(6 1 ) ffc^ift (61) 5 Sft% t <£ * «t -9 

iziHio#m« LT^Tts^ff^L/c^ i zmz, nmw 4 7 iig*^ 

VWEPJ&O SEE 2 4 0 ( c d /mOco^fe^T^Mf^tio 

$ £ 4 0 0 ( c d /m 2 )^ £ « Sit IE ft t A: 

$i#^(i 3 2 0 0 B# Rf| £ ft 3 ffr T- & o 
J±$X#'J 5 

£7fctt*4£ L T ± IE {b a" ^ (it«0J 1 ) Z&m t 
H£fe0'J 3 5 t^filCbT^ttE L $f fcftfi Lfc„ 

If $>nfcll : P<B£##tt(±, it85*E 5 V <Z)EPj&D*EE"?3S#» « 
6 0 ( c d /m 2 K 8*;$*^ 0 . 3 4 (1 m/W) 

i#£ftfc*f ©ffe*fc#ttl±, ftd&ttJBE 5 V <z> £P to « JET'S ft *1® 
2 0' 0 ( c d / m 2 ) , % 3t 1 . 2 (Im/W) T'^ofcAMD 
$mftM4 0 0 (c d /m 2 )-e^m^lEKjt/ct 
6 0 0 M t mtiitffefr i tz. ttz, gftfetiff feT-fc o /Co 
it 8 09 7 
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^7tM*4<Z)±K{b£t) (5 8) roftbOl:, ±Efb^«1 (Jt«« 
i ) l/c 3 <h i» . nmm 4 7 £|BJ*§U: LX%®E l 

2 0 0 ( c d /m 2 )T-& o M^Ttilfg 4 0 0 ( c d / m 2 ) 

■P^*85ffift Lfct - 7 0 0 B# K! £ ❖ # £ * < > 5£ 

1 2 Ub£«3 (75)) 
{b£t) (75) £>#fi£ 

7 A* a' > SI SET 2 0 0 S 'J U «y h ;u = □ 7 7 X n * 6 . 1 2 
-v7'Dtt7^> (40577-78-4) 2. 1 6g (5 
. 6 mm o 1 ) . P d (OAc) 2 0. 06g (0. 3mmol) 
„ P ( t B u ) 3 0. 23g (1. lmmol) , NaOtBu 
1. 5 1 g (15. 7mmol).Ph 2 NH 1. 8 9 g ( 1 1 
. 2mmol)RtfHH> 2 5ml ?:1)D^, 1 2 0 °C T? 7 B# ft 

„ h ;U > £ 7KT-gfe?f „ mE.&® LT#fe*03; 3. 0 2g£t#fc 
, d 0>*»*li. NMR. I R&t/F D-M S»flSia 0 . fb^^ 
(75) t IH5e£ flfc 9 6 %) 0 NMR (CDC 1 3, T 

MS) IC ^ T , 6. 8-7. 0 ( m . 2H) , 7. 0-7. 4 ( 
m, I OH) , 7. 8-7. 9 (m. 1 H ) , 8. 0-8. 1 (m 
. IH) , 8 . 8 5 ( s „ IH)T**ofc, 

nmm 4 9 

&L& Ltz I T01HI1 * #7 xffi±(;:. EIL?iA^U LT±fSfb 
£tl (TPD7 4) fcJiW 6 0 nml:I$IiL/:o ftt-. jETLIm 
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t U ±iZit£m ( N P D ) *mW 2 0 nmClMIU:. 
£#t**4 £ LT±I2ft^^ ( A I q ) «fc K->< > b t 
LT±f£fb£^J (75)*. fb£tt (75) OflStf 2 Sft°/o> II 
H 4 0 nmi^^J:-)t^^IlLf;o ft (3, l^aAI^Lti 
&<t-&W} ( A 1 q ) £§tJI 2 0 nrnflf I, & tc L i F ZBB 
0 . 5 nmt'IilTlK - 1 ASrUSJf 1 0 0 nmllLII^I 
SLT^ISEL^^^ifc, #JSl± 1 0 " 6 T o r r S 

ffiiSa^iflro&ttT-e&aLfco cwSl^eDfgftftteii. itgS*E 

8 v (Dwmmi±v%.ytn m 5 0 0 c c d/m ! )iiist\ tifeis 

ftX-$>-?tz 0 £ CCWHHfB^ffaC 5 0 0 ( c d /m 2 )-e. ^mSSIB 
fifjL/ci^^>^^#^t± 2 0 0 0B$WJ«:8*.1$ 
31 fife fl! 5 0 

y h £ ur±ia{fc'&«5 (75) £tt*T±£{b£fc ( 8 6 
) ZmnLfrZ t fcfifcfc, Hfifcf'J 4 9 <h|E]fill3LT^fg|ELlt^£ 
fFSLfc. z:©*^ Coi^T, flDJflSSftffft 5 0 0 (cd/m 2 )"? 

. ^sssiiBfij l/c t z ?>¥-mm$>it 2 0 0 0 B# PbI t -? /c 

0 f£7 l cfeli*feT-£> o /Co 
Hfifefll 5 1 

/ bi LT±lBfl:£$) (75) IZ^^T±ie{b^tl ( 8 2 

) zmnLtzz tz&z , mmmi 9 1 mmiz lt^he l*? * 

fP»Lfco 3 roifi:o^T, =fiJJWffeft» S 5 0 0 (cd/m 2 )T- 
„ £«8£EftLfc t Z^^mm^lt 2 8 0 0 B#IBJJsl±fcfi#*^* 

£$0?|J 1 3 ({b£* (10 0)) 
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7"a * 7 ? /HgM7K«5 22. 7g (0. 1 m o I ) . mH&i- b U 
^ A 42. 4 g ( 0 . 4mol) > 7K 3 0 0 5 U 'J -y h ;u *■ #Q 

;u »K o >K 1 8 . 3 g ( 0 . 1 5 m o 1 ) t ft ft/* 7 v 7 A 0 

. 7g ( 3 m o 1 %) * flp*, IiflT-R«fii L'fc. 

tK *D ^- -T t/r th ^ ^ -t± . tt&£«JSfcT|$£&4RJgKl;:TK 

#t L . Kt tb h b h £ 7K gfe L fc . t# £ ft fc $S H £ HP S x ? ;K7) jr# £ 

i'- gift t -r £ * 23. 7 g (jr 

^9 8 % ) £ |# „ 
f IHJ4* I »^Uc 

ftSPf ft # 5 0 0 5 U U «y h^tX77X3i|i(;, * M#H 2 
3 . 7 g ( 9 8 m m o I ) t ft* ft it 2 0 0 5 U 'J -y h ;U £ #D X 
„ 8 0 t I; T 3 B#lfflflm Lfc. JiSfJft*K*ftgt£S£ 

l „ b w t * * ia# i 2 2 g c jr$ i o % ) * m tz a 

f Pa1# J (D £ J& 

7 >MgitT. M^tt § 5 0 0 5 U II -y b ;b£Q7 7 X n * 
f7x-;b 7. 7g ( 5 0 mm o I ) , *S**fk7 ;U 5-7 
^ 13. 4 g ( 0 . lmol). 1, 2-y?nox*> 20 
0 5 'J 'J -y h ;b & A s 0 t * T' ^IP L fc. A IZ «t> F^f* I 2 2 g 
(9 8 m m o I ) £ ft * (Z^Jp L „ 4 0 °C 13 T 2 B# ^ Ltz 0 fc 

•>^t'^|, a - ? 'J - x A*" U— ^-T-gEilL, @B*J<h 

1- £ trsiftj i 9 . o g (>&m i oo%) £i#/c„ 
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6 £P ft # 5 0 0 5 U 'J -y httX77X3*|;, ** >J 'J > K 

2 0 0 ; 'J 'J 7 h 1 5 0 t fcflDft Lfc. * M# J 

1 9 g ( 5 0 mm o 1 ) * r>fcjjaL , l^ifiKT 3 ftlQftft 
Lfco R(S&7&£*7K£in>U ? a a * ;u Z» T-^^tt ttl t fz 0 fijft 

fc. fibnfcfiisst 73 7 a ? a v h r 7 7 ( ■> u * y ;b , ? □ 

D*;l/A/y^/-;b-9 9/1) T-ffiKU, IWit*4»IHIfl5 
K 1 9 g (JR$ 5 5 96) £t#/c 0 

7 ;u 3" > MSfET . ftiP'ttt £ 5 0 0 5 D 'J -y h ;u 7- X 7 7 X n 4 1 
(3 . "*> Pelf* K 1 9 . 0 g ( 2 8 m m o 1 ) . felt X X 0.19 
g ( Immo I ) , 1 0 0 5 'J 'J «y h ;K «JfiK 5 0 5 V 
V >v Ml/£JP;U 2 BlffljIlDftfcffiLfc. JRJft**7», RJSSK*:** 
ft£P LTtfrtjtJU^atm LBMfc-f**H#L 1 9 g 

(1X^1 0 0 %) £f#7~ 0 

7 ;u=f >mefuT. ftSPftt # 5 0 0 5 U U -y h ;U = D7 7 X a * 
IZ „ # # L 1 9 . 0 g ( 2 8 m m 0 I ) „ h l> 7 x - /U * 7> 7 
-f > 1 6 g ( 6 0 m m 0 I ) „ D M F 2 0 0 5 U V v b )l * tin 
^fc. Ml^t, II 9.6g(60mmol)/DMF 505 
D 'J -y h /^t^l:|TL/:i, 2 0 Ott'8 B# M An ft ft ft L fc . 
£J£&7SK RJC««:*7K^« U $/TtU B H £iIIK L> ?K> ^ ^ 7 - 
/^'ijt#LSWit*(|>IB!ftM 6. 7 g (iR* 5 0 %) 

fb#ti (100) 

7 ;u =f > M 35 T > ft £P ^ ft # 2 0 0 5 'J U <y h ;u = □ 7 7 X 3 * 
Id . f M W M 4 . 9 g ( 1 0 m m o 1 ) > v 7 x - ;U 7 5 > 5 
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. I g (30mmo I) , h U X ( v > v 'J f > 7 -tr h > ) v / < 
7 v 7 A 0 . 1 4 g ( 1 . 5 m o I 96 ) s MJ-o-hMil'* 
X 7 -r > 0. 9 1 g ( 3 m o 1 % ) . t -7 h + y t h 'J 
2 . 9 g ( 3 0 m m o 1 ) „ b )\> x > 5 0 5 !J 'J -y Ml/ £ in 

i o o t izx-mi)umm$ Ltz a kk&tvl. m&Ltzm 

5fc 4. 0 g *ntz 0 ZfDm^li, NMR. I RSJ/FD-MSO 
fflU^ (3 J: 0 > <b£tt (1 0 0) tm%.Ztiit ( IX* 6 0 % ) . 
JrlB^Ra&aflliiit&tffl:^ (10 0) tf>£J£ii£S&£J^Tt37* 



I 1 o 



WO 00/39247 



PCT/JP99/07390 



O 




111 



WO 00/39247 



PCT/JP99/07390 



^f&m i 4 utsm (ion) 

T )13 >%$ITX^ fttrUtt # 5 0 0 5 D V -y b 7 7 7> 3 

cfd. 2, 6 - v t K □ * •> - T > b =7 * y > 12g (50mm 

0 I ) . tfHt^ ^/U 42.5g(0.3mol), /K&tft* V 7 
A I ?g (0. 3mo I) , DMSO 2 0 0 ; 'J 'J v M^iP 

* 9 S - )l 1 0 0 ^ U U -y b /K: T L g fi<j 1 1 & K4* N 
10. 7 g (JK* 8 0 %) £f#fc„ 

T >U 3' >IgTT-. 5 0 0 5 U U >y h^ED77X^t, * |HJ 

& N 1 0. ? (Hmmo I) , ^^THF 2 0 0 5 'J U -y b 

;l/tiD^.-4 OtCitiPt, 1. 5M7x-;l/Uf-^i»/^*-9-> 

fSIR 5 3 5 'J U -y b ;u ( 8 0 mm o I ) £ t& * KfiST Lfco ?S5T 

L . y * 7 - ;u 1 0 0 5 'J U -y HU: H % 7 b > 1.0 0 ; 'J 

y -y h ;ncT^t^L/c 0 ?#^n/c v*-/u{£ffiMti^n^±ffi®i 

#£Pf tt£ 5 0 0 5 y y -y b ;i/-7- X 7 7 x a * (i . ±l2ffl^a B H> 
5 7 %^fb7K^7K 1 0 0; 'J 'Jf Si 2 0 0 5 V V v b 

^ t/c I OOJ'J'J'y hk ^y-ll' 1 0 0 ; 'J 'J7 hik 7 

■ir b > i o o s y y «y b ;u cd n# x-m& l @ w £ f * * o 

1 0 . 1 g 7 0 %) £l#/c 0 
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7 ;U3' > J[ 8£ T , ftSPftt § 5 0 0 5 V 'J -y h )l = 0 7 7 7. 3 * 
1^ ^WO 10. 1 g ( 2 8 m m o I ) . h U 7 x - ;U * 7. 7 

-f > 7.9g(30mmol),DMF 2 0 0 ^ D D -y h /U £ 
iD A . ft T . 4.8g(30mmol)/DMF 50 

= |J y . y h ;u £ & * (i flSf L tz'&^ 2 0 0 t f 8 B# fflftQ L fc 
o RJfcffifcfcTKftSP LTtfr thrift IX U ?K> * ? ; 

-;UT-8fci* L@a<J ■TS'fiaftP 8. 2g («]»6 0%) 

o 

fb-^ti (101) 

7 ;u a* > McftT s ftiPWtt # 2 0 0 ; 'J 'J h /UE □ 7 7 7 n 4" 
I- . I f BSJ & P 4. 9g (30mmol),y7i-ib7;> 5 
. 1 g ( 3 0 m m o 1 ) . h V 7 ( v ^ > v U f > 7 -tr b > ) v 
7 v 7 A 0 . 1 4 g ( 1 . 5 m b 1 % ) > MJ-o-hK/^ 
7 7 ^ > 0. 9 1g ( 3 m o 1 °/o ) , t-^h + ytMJn 
2 . 9 g ( 3 0 m m o 1 ) . $E J* h /U x > 5 0 S 'J 'J «y H^iC 

i o o°cizx-mmmmwLtz 0 Kmrnrik, mthttzm 

MiZm.m L > y?;-;H 0 0 ; 'J 'J 7 h ;n:TftJ| St felft^ 
4. 0 g £ l# 0 d O 5fc (i . NMR. 1 RSy'FD-MS©iJ 

J£fc «fc <o , fb^-ti (1 0 1 ) <t|5j^$n/c (JR¥ 6 0 %) o 
±SE*IBJ<*©fl|jiiCSU f <k^ite (10 1) ©RJCiittS:i5tT(i^ 

-To 




P 
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£«|J 1 5 (its® (93)) 

7 JUi* >M#iT7 ^iPt^t # 3 0 0 5 U V v b ;U = D 7 7 7 3* 
(Is 2-7'oU7x^il 1 1. 7g (50mmo I) > 7 ~ U 

> 1 9 g ( 0 . 2 m o 1 ) . h V 7 ( 7 ^> v 1 J 7" > 7 -tr h > ) 

y/^yn o . 6 9 g ( 1 . 5 m 0 1 % ) > mj-o-hm 

)l * 7 7 -f > 0 . 4 6 g (3mo 196) , t - 7' h + 7 7 h 'j 9 
A 7.2g(75mmol). h;l/X> 1 0 0 7J 'J 7 h 

;b«r*DX.A:a, 1 0 0 °C lz.X — VfcbU^MW L tz „ KmmT'ik. #f £±i 
L- fc*S H £ IK U y ^ y — ;b 1 0 07J7yh;Hi T L 7 

f5t>nfcfiiBS*itifti^;u 5 0 5 -y h inzrni&& l . g 

fiUt^rBlftQ 9. 8g (J)X^80%) £I#/Ce 
it^m (93) <Z)£j& 

7 ;^ >msST. ftipf ft § 2 0 0 5 v y •» h ^hp 7 7 7 3 * 

(1 . 9 , 1 0 - 7 7* □ =E 7 > h 7 -tr > 2 . 4 g ( 1 0 m m o I ) 

> *P Fal & Q 7 . 4 g ( 3 0 m m o 1 ) . MJ X ( 7 ^ > v 'J f > 
7 -tr' b > ) 7 A 7 7 7 U 0 . 1 4 g ( 1 . 5 m o 1 % ) . Y x ) — 
o-hM^*X70 0 . 9 1 g ( 3 m o 1 % ) > t - 7* h + 
7 7 b U 9 A 2. 9g (3 0mmol),l*lhH> 5 0 S 
U 'J «v h ;U £ flO * & . lOOt dT-lfcMif # Lfc 0 £0*17 
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'ik s #t ft i L fc IS H £ M L „ y ? 7 - ;u 1 0 0 5 'J 'J v h/H:t 
Ut » L . Hfe*83fc 4. 3g^lfc. NMR, IRS 

IfFD-M S0iJia 0 „ fb^to (93) ip|j£<*nfc (iR* 6 
5 %) o 



(93) (DRmmfaZVLT^mi- 



Pd(dba) 
NaOtBu PhMe 



P 

HN 

a 



Pd(dba) 
NaOtBu PhMe 




<b^9 3 



£f&M l 6 ({b£ 



ft ( 9 5 ) ) 

T ;u 3' > ^vgStT> &£PWtt § I U >y h ;UHD 7 7 X 3 fK: . 3 - 
7x-ib7x;-ib 34g(0. 2mo I) > MJ7i-^*X 
7 -f > 58g(0.22mmol),DMF 3 0 0 5 «J 'J v b 
i^JP^fc, t^T, II 35g(0. 22mmol)/DMF 
I 0 0 ; 'J 'J 7 M^i^i:iTL/;t, 2 0 0 t T- 8 B# ® 1)Q M 

„ ^;-;K^ILSWit^^f a mR 3 7 g ( tt$ 8 0 % ) 
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(3 s T - 'J > 1 9 g ( 0 . 2 m m o 1 ) . h V X ( v v U f 
•> 7 -fe b > ) v 7 v 7 U 0 . 6 9 g ( I . 5 m o I % ) , 
-o-HMi^tX7^> 0. 46g ( 3 m o 1 % ) > t-7'h 
+ ->t h 'J n 7. 2g (7 5mmo I) ,filSIHH> 10 
0;ij ij -y h 1 0 0 °C I3T-MM# L/Co RfE 

|^7t, «rai * 9 J - )l 1 0 0 5 U U -y h )V 

izXtfift LT|#^tl7cffl$S H H B ^K^x^^ 5 0 ; 'J 'J 7 b /HI T 
SISIsU Bttfc-f*4»WfcQ 9. 8 g (4X* 8 0 96) %mtc 0 
it G #J (9 5 ) cd £ J& 

7 ;b =>' > SISET. tf^PWtt § 2 0 0 5 U 'J y b ;uh □ 7 =7 x 3 * 
(3. 9, 10-v7*o ; &7>b7-tr> 2. 4g (lOmmol) 
„ * Hfc S 7 . 4 g ( 3 0 m m o 1 ) „ MJX ( v ^ > v U f > 
7 -t? b > ) v ^" 7 v 9 A 0 . 1 4 g ( 1 . 5 m o 1 % ) > Mi - 
o-MM/^X7r/ 0. 9 1 g ( 3 m o 1 96 ) . t - 7* h 4 
•>tMJn 2. 9 g (3 Ommo I ) , Sih^i> 505 
y y -y b /u £ flQ * f£ . 1 0 0 t (CT-HfeiO&ifU* Lfc. 

*Ff as L fcfcft £»H U * 9 J — )\> 1 0 0 5 y 'J «y h i\>iz X 
L. ftfet»5fc 4 . 2 g £l#fco - ©*»*ti> N M R > IRS 
tfFD-MSrolJ^CiO, <t£$> (9 5 ) t USS *fc 7 
0 96 ) o 

±e*M#0«*^at;fb^i» (9 5) 



CK5 



OH PPh 3 Br 2 



Br 




NH 



Pd(dba) 
NaOtBu PhMe 
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Br 




fbtl 9 5 

smm i 7 (its® (io4)) 

tpto to Tomtit 

7 )13 >m8SlT, m«PW^ * 3 0 0 5 U U >y h H □ 7 7X3* 
iz > 4 - 7* a t' 7 * - ;U 23g(0. lmo I ) > 7;7Xf 
;U ^ > 9 . 8 g ( 5 0 m m o 1 ) . h 'JX ( v < > v V f > 7 -fe 
h > ) i?^7^n 0 . 6 9 g ( 1 . 5 m o 1 % ) > V V - o — 
V )V <i )V * X 7 -f > 0. 4 6 g ( 3 m o 1 % ) > t - 7* b * -> 7" 
h'jn 7. 2g (7 5mmo I) , ftj|h;H> 1005 'J 
U -y h ;U£#0* 1 0 0 °C KT-l&flD&JI W Ltz a fcm&7'& 

. l/rth Lfcj&sn l> y ? / i o o s y y 9 h ;M3Tft 
rff L rf# ft fcfflilS fa^lli^^ 5 0 ; U U-y h;n: r SIS & 
L, @«i:t**lll#T 13. 9 g (M 8 0 °/o ) £f#/c 0 
(10 4) cD^-fiSc 
7 >M^T> <§®<§tt § 2 0 0 2 V V -y h ;l/ED 7 7 X 3 tp 
lz^ 9. 10-v7'a^7>h7-tr> 2. 4g (1 flmmo I) 
„ vp fflfo T 7 . 4 g ( 3 0 m m o I ) . h U X ( v ^ > v U f > 
7 -b h > ) v /t => V 7 A 0 . 1 4 g ( 1 . 5 m o 1 % ) > b V - 
o-'hMJUX7^ 0. 9lg ( 3 m o I % ) > t - 7 b 4 
v/tMJn 2. 9g ( 3 0 m m o I ) . $tM h Jl i > 505 
•J D >y h £ flpx. 1 0 0 t \ZT -titllQl&mW Ltz a 

ft > m 111 L A: IS H. £ UK L . * 9 J - )l 1 0 0 5 'J 'J 7 HH:T 
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ft ft ftfeld* 4. 5gej|fe. CWi^^li „ NMR. IRS 
l/FD-MS W^iJ^iz J: 0 „ ff&«J (1 0 4) tfflfeZtLtz 
7 0 °/o ) c 

±!e + M4*0)«liiit;Rtf{t£*j (10 4) ©RjCSttfciaTfc* 
1- 0 



£f&0'J l 8 Ut^fc ( l 0 5 ) ) 
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Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 
The claims include the following eight groups of inventions. 

Claim 1 pertains to a material for organic EL elements which is represented by 
the general formula (1) . 

Claims 2 to 5 pertain to a material for organic EL elements which is represented 
by the general formula (3) . 

Claims 6 and 7 pertain to a material for organic EL elements which is represented 
by the general formula (7) . 

Claim 8 pertains to a material for organic EL elements which is represented by 
the general formula (9) . 



1. 0 As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
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3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 
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4. [_J No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

^1 No protest accompanied the payment of additional search fees. 
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© Claim 9 pertains to a material for organic EL elements which is represented 
by the general formula (10) . 

© Claims 10, 11, and 19 pertain to a material for organic EL elements which is 
represented by the general formula (11) . 

{Claim 12 pertains to the material for organic EL elements as set forth in 
any one of claims 1 to 11.) 

Claim 13 pertains to an organic EL element containing the material for organic 
EL elements as set forth in any one of claims 1 to 11. 

Claim 14 pertains to an organic EL element having a layer comprising as a specific 
material the material for organic EL elements as set forth in any one of claims 
1 to 11. 

Claims 15 and 16 pertain to an organic EL element containing a specific amount 
of the material for organic EL elements as set forth in any one of claims 1 
to 11. 

Claims 17 and 18 pertain to an organic EL element containing the material for 
organic EL elements as set forth in any one of claims 1 to 11 in combination 
; with a specific material. 

Consequently, claims 12 to 18 belong to the groups of inventions ® to ©.) 
® Claim 20 pertains to a compound represented by the general formula (11'). 
© Claims 21 to 23 pertain to a process for producing an arylamine compound (the 
"process for producing material" is a clerical error for "process for producing 
j compound" ) . 

There is no novel skeleton common to the formulae (1) , (3) , (7) , (9) , and (11) 
(the diaminearyl is known as an organic EL material (see, e.g., JP, 9-268284, 
A; JP, 10-255984, A; JP, 10-251633, A; and JP, 10-88120, A)). There is hence 
no special technical feature common to these groups . 

The formula (14) corresponding to the group F in the formula (11' ) given 
in claim 20 is considered not to represent "an arylene group having 6 to 30 
carbon atoms" in view of statements given in the description and of technical 
common knowledge. Consequently, the compound of claim 20 is not included in 
the compounds represented by the formula (11) given in claim 10. The subject 
matter of claim 20 and that of claim 10 therefore have no common technical feature . 

Since the compound of claim 20 can be produced by the processes of claims 
21 to 23, the groups © and © have a common technical feature. 

Therefore, there is no technical feature common to the seven groups of 
inventions, i.e., ®, ©, ©, ®, ®, ©, and © and ®. 
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